B. Tech Co 2nd Semester Dec 2019
CSPC 12 Data Structures

Time: 3 hours Marks: 50

Note: 1. Questions 1,4, 5, 6 are compulsory. Attempt one out of Question 2 & 3.

2. If you develop some programs using some special logic, provide necessary
comment/explanation for that.

3. While writing any module/function, if it calls any other function. also write the code of that
function. If your code uses some structures and global variables, define those also. Use of STL,
APIs is not allowed.

4. In all programming oriented questions, efficiency of the algo & modularity will also be
criteria of evaluation along with the correctness.

5. Think logically. Concepts/algos/notations described in your text book of Data Str are to be
used, wherever unspecified.

| (a) Write a function in C with proper parameters to display starting indices of all occurrences of
a substring in a string. String and substring are passed as parameters. Don't use [ ] anywhere in
the function, except in the function header. Use of string.h is not allowed. Compute its time
complexity and justify. 6

(b) Write a C function using iteration (not recursion) to implement binary search (successful as
well as unsuccessful). , 4

2 (a) Write a C function to find fast transpose of a sparse matrix. Explain its working 6

(b) Assume that the values 28, 35,5, 11,19, 5, 2, 38 are to be sorted using selection sort. Show
steps by step how these values get sorted. Writing of code is not needed. 4
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(a) Write a program to copy a given file of characters into another file in reverse order. File
names will be input from the user. Don't use any array in the program. File size is to be
computed and cannot be used as parameter. 6

(b) Write a C function that computes the value of a given polynomial for a given value of x.
Compute its time complexity. 4

4 (a) Assume that a doubly linked list contains integer values in sorted order. The list is never
empty and may have duplicate values. Write a C function which removes the duplicate values
from the list. No extra malloc should be used and original list should get modified. 6

(b) Write a C function to insert a given value into a binary search tree. Don't use any
global/static variable. 4
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5 (a) Write a C function to insert a given number at position p in a given singly linked list. Here
p=1 means insert at starting position. List can be empty also. 5
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(b) Write a C function which receives a list of employees (having emp-id, name, agei)i zand
generates a queue of those employees whose age is above 50 and their name starts with ‘A",
-+ Define insertq function for insertion into queue and use it in the above function. . 5
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